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(54) COMFORT NOISE GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the fractured 
feeling and a sense of incongruity of a voice before and 
after the processing by an NLP or the like. 
SOLUTION: The comfort noise generator 100 generates 
a comfort noise in matching with a voice signal Sin' from 
which an undesired component is eliminated and adds 
the noise to the voice signal Sin'. The generator 100 is 
provided with a noise generator 103 which generates the 
noise superimposed on the voice signal Sin* after the 
processing by an NLP 102, a signal level analysis section 
104 that measures a signal power of the voice signal Sin 
before the processing, a multiplier 105 that varies a 
noise characteristic from the noise generator 103 in 
response to an analysis result by the signal level 
analysis sections 104, a signal frequency characteristic 
analysis section 106 that selects an optimum coefficient 
from a coefficient register 107, a band pass filter 108 
that generates the comfort noise based on the 
coefficient and a white noise signal WN\ and an adder 
1 10 that superimposes the comfort noise on the voice signal Sin'. 
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yx-hS^C Xfg^gStc*^ 

x^££^3 y >r Xfg£#a ^ . 

y ^ x^#iST^-r ^> y >r x^tt^ita > 
y * - h y y x#£/£T £ ris#s £ . 

WEwa»i»56*o«^«*k:««-r £ y >r x*«£ 

*«*y^X»£#ai:* 

-r x«£#a-c«£-r * y -r x<d wit * was uny7 
* - h y >r x*£«-r s £ . 

£ ©nr«#at?*« Lfcr3>:7*-hy^ X* WE^Ffi 
/S^^O^fl^c M"T £ i§r/£#a £fre>mf£t£ 

tc^t3-^fcn>7^-hy^ x**dt l r ^*p-r § 3 > 

MiB^SfiE^^s^n^o^fi^^sa-rsy^ 
x*fg£ s -a- £ y >f x«£#a k . 

x<o wit * rts u^>7t»hy^ x*£j«"f £ rT 



*5W»s»o«^ffli*te:«»-r « -&^#a tf)^m&t£ 
im&rn 4 ] gs^is 2 xtt 3 Mtoay7*- h y 

^oattRWitsi^wLr, MK^£¥a*sJWTSM 

[»*3B 5 ] gft&H 2 x« 3 icfBiso^ y 7 h y 



§%lp c5hwuTiwsRr*#a*«i»-r*«iiw«** 

t-£3>7*-by^X^fcgiHo 

[liScis 6 ] m^js 2 xa 3 icmmto^yy*- h y 
-rx^^Htc^^T. 

Miewm«^*T#a^. 
y-rxfg^Bo 

^^y^-hy-r xie^gB^^i/>r . 
20 MtBy^xie^a^ 

-^u-^;i/<oae»t«fi#*«**'&*y^x^x*u 

SufBff ^ lx^;l/»«f«t?Wffl Lfc^ yttmrny* XV 

^**ifcck*w«i:-rs3V7*-hy-rxa** 

[0 0 0 1 3 

yYX*4siTWiDt53>7t^ h y xa**« 

[0 0 0 2] 

MfWIS^-rUlffiSiaiftfe^SMxn-iOfBfe B 

nlp immwm) tmsti^i&u^Mm^mmmm 

- b y >r x fc * « Gumteffln* % ism&x> % . 
cony7t-f/YXi:im afe«a*{*so-r* 

OJ^-HW-PftSo EP^. «B*^ : K« (3 0 0Hz- 
3. 4 KHz) KfeV^T^^y hftWtteOfife*i**<ffl 

[0 0 0 3] xn-^^V-t^tCffit^^n^N L 

PRtf3^7*- hy-rXtCB8bT« I TU (INTERNAT 
so IONAL TELECOMMUNICATION UNION) fft§ (TG.l 65) 
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[0 0 0 4] 

CO^ti. NLPtfTO»c#XSft53y7*-hy 
[0 0 0 5] ±KHM*»tt-rsfc»fc*5W§tt. ^ 

[0 0 0 6] 

mmc mm.? s y -r § y << x»£#a k > 

tat e^B/sarasa® «s«4§ £ ms-r £ -&$#a t *>> 30 

[0 0 0 7] m}fE*/£tcJ;tK xn— ^-v^-fe^y^ 

x** y^m^m^x^titc^mmt, ^cd* 

/*7-*rillSU *<E>tt*fcJSi;T, pJS?¥a#tuBBy 

>r xMfg^^t § y xowtti* it3>7 40 

[0 0 0 8] S2(D»W^53y7*-hy>rXS* 

^/c3y7t-hy^X^MttttliDt^3y7t- 

hy^x«£ssBc*s^T % »E^s«»»3S»o«^ 
£ ms-r * y x^?g£ * § y >r x»£#a £ . 
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<>< xote^: pj^ l t 3 > 7 * - h y >r x*£j«-r & w 
£#a*. copr«#s-e^Lfc3V7*-hy^x 

[0 0 0 9] MElftJ&tcJ: *X £f*«fcliMf5S5 1 <o« 

B^stc its Bjas^a-ey^xowttiRTK-rso ep 
#ar% *way^xaa#at»»*-r«y-rxowtt* 

[0 0 10] i30^§S3y7t-h/^XS4 

sew*, ^^^^^n/c^^ft^tc, ^mc-g-t) 
#fc3>7*-hy-rx*ftj«LTfrtn-r«3V7*— 
hy^x^^atc^^T. H5E^Hdc»tfi»5fi*tifc 
mc ma*r & y >r x*»£ s « « y x«£ 

^y-^M^f^fi^U^l/^^ak. MfB^B/£# 
«W*««»*f#ai:. ^^WM^^tfT^a^t/MIH 

fi^u^i/^tt^atcis^wissKisur. *WBy>r 
XRSEWwss-r * / ^ xoi*a* wra ira>7^ 
- h y ^ x^^fiK-r * «r^#a k , c <o nr*#aT£ja 
i/cny7t-hy^ x* *wa«dt»i»36*o«^« 

[0 0 1 1] itufE«/^ci;D. £f*Wfcl«W2a5l4>» 

w«««»«#aT**^fl#o«Fttxtt«**t**»w 

[0 0 12] «4 05SWK:««3>7*— hy><XS5± 
•YXIi^Stc^^T, WE»»*«»«f#a««. tufE 

tBRjs*a*wj»-r*»j»*«*^-rsffl€H*a«p 
[0013] mmmmc^o, m^mmm^^mu 

Ts ■^»=Fa*w»-r*ww«*B**ja'rso l« 
tsistcs^^r wx#a«*iw try >r xowis*rw 

[0014] »5<oaBiJc««3>7*— hy>fxa* 

^x^^@^*5^t, wiB«*tta»«T#a*^ buib 
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a*ttw*r l p c#«»*«*t 

coo 1 5] mmmcxo. lpcms^, ^FWf& 

[oo i 6] ie^^n^t-hy-YX^ 
¥atc ft a * * § »j ws«*«ift-r s su& 

[0 0 17] ME«|J«ICJ:0. »J»1»«aiR«*V x> 

t y ^ x^o#tt^r pj^-r ^ c £ t\ a^^-h/^x 

fc^f So 

[0 0 1 8] ^7C0^tC^^nV^^-h/-rX^ft 

mmi*. swBai75S6<3Di^-fn*Moaw*c:«s=i> 
hy^x^ft^Bic^T, Sui2y-rxf£ft^a 
#\ -Sb^7i/oae«i««#*aft*-a-sy>fx^x 

flfrt e y >r x^ x * $ & *> <o a eM&m k *h t x to 
[0019] tufBP^tcj:^. y>rx^x*^-*«, 
2ns 0 fit, y^x^i*i/-*^6o 



[0 0 2 0] 

y ^ x^ftssco^jsjgffitcov^r SE#aH*#ga 

to ^mmmm<D^>y^-hy^x^mmi oo 
ta\ n l p i o 2 xim&wmztifc&cDSpsm^ s i 

100J2NLP102 tM&ilC&M-ZtlX^&o 
[0 0 2 1] N L P 1 0 2 tt. AAl 01 XZ+fZ/X)^ 
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20 



30 



40 



9K:m»Urcti6©»ff**J«H-So 

[0022] 3>7t-hy^x^4gii o ott. y 

YX^x^l/-^ 1 03i:, l^/l/#*f» 1 0 4 
l05t fi^flJKaWtt^WSP 106^ 

x-r^i o 9t, inesi i oh^^^ntt^ 

So 

[0 0 2 3] y-YX^x^L— * 1 0 3IJ, *»Kffi* 
n/c ^;l/<DSfe$tg{f#W N *Slft 2T-£S y Y X^ft 

[0 0 2 4] ff^ U"</I/#tFrgB 104tt, N L P 1 0 2 



50 



;i/k:jiSi;fcy>ryGN*»UUT*l(«i 0 5tctt*t 

So «*U^l/#*T»l 0 4^ ff^y-lf 

«*<§#aisa^tt»*Tffi i o 6 tcm^-rso 
[0025] nt^tgi o 5fcj\ y>rx^x*u— * i o 

6 <o»«t»*t & « WvGNi: ^mg-r s c tx/ 

-<XRFtt*RrgLT. A^J 1 0 1 ^6^fpI§S inlc 

x7>rM i o 8tcm^^rs 0 

[0 0 2 6] ««H»»«tt#*r« 1 0 6fci\ F F T 

H»cj:or«^«#s inoa»ttWtt*»wr*o ceo 

«#«ttftWtt»«f«B 1 0 6<D»ffti. N L P 1 0 2fr 

m^flififtWftt^WfiB 1 0 6 tt. NLP102T* 
SMIWt^^T^^I^^, ^ff^S income 

i^X^ 1 0 7 tCt&JfiTSo N L P 1 0 2 T^^fflS^ 

nt>ntcm&te. sau^? i o 7*c«j«*tift«ft 

£M2*WU 7^MMBP^ltA>F/U7^;l/ 
^ 1 0 8tCffi^-TS 0 CCDtZ, %8L\s*?XZ 1 0 7\Z 

fs^r^tiSo sai/^x^ i o 7*c«iw*ns/^ 

VK^X7-r;l/^^Scti> /^F/U7>r;^ l 0 8© 

tffSP 1 0 6MMl/^X^ 10 7T% 
[0 0 2 7] /^FVU7^;^ 1 0 8(4. ff^/lS^ 



1 



I 



7 

n*£«u x-r*y^i 0 9tcm^j-r^o &*5> ^s#§ 

[0 0 2 8] X^7f 109(^ N L P 1 0 2fr£(D4t 
»«^Oftft«ttNSK:<koTBBBH*nSo EP*>. N 10 
L P l 0 2T?#«JBaiaWfTtonfc»#(d:. X^y^l 
0 9^ONJC^:0> ^>K^X:7-f 1 0 8^5©f 
fCN*4ilSSl 1 0lCfcH;tj-r5o im&tBMtffifrtl 
T^ft^m&te. X-f*y^l 0 9^0F FlCttt). fi*§ 

[0 0 2 9] ftnS^l 1 *JS*tlfc3>7*— h 

X-T y*- 1 0 9tfON(Dt%lC, 
X7-fW 1 0 8A^^^nSi§CN^ NLP1 

0 2 tJSI? tlfc*J&«*» S in' JCAP3( LTffi^ff S 20 

awn w±o«t9*c«i«*nfe=i>7*-hy^xa 

£SB 1 0 0 1*&TF<D£ o \ZM\\tt £0 

[0 0 3 0] At) 1 0 1 tCteS^ft^f S intfV>7frm 
fitTA^ft^o N L P 1 0 2 (i, Aifrl 0 1 ^6 OS 

[0 0 3 1 ] A* 1 0 1 frt><D=£Wm^ S inli, fl-^U 
1 0 4 Rtf«#«ifiRWtt»«« 1 0 6 &c£> 

A^£tl£o 30 

[0 0 3 2] l^/l/tfflrSP 1 0 4 T?tt % S^ff^ S 
*#*rr-*<0 1 O^: LT<l^iiSS#tt^tfTgP 1 0 6 

icm^rrso -75r> y^xvx^b-^ 1 03m - 
*^tiTi^o «»»io57tt, y-rx^x*u— * 

1 0 3^6Sfe*iefi-^WNi:. «#l^Mffirffll 0 

[0 0 3 3] «#»»»Wtt#*T« 1 0 6 H\ N S fl^ 
EP"fe. N L P 1 0 2T^a^®Il^T^nTi/^V^# 

1 0 6#fpaLT. mmm^ 

;^iMIttiL, (ISL/^X^ 1 0 7»ttn o N 

l p 1 0 2v}mm9mtffrt>tirct%i*. easu^x 

P LT/^hVU7^;l/^ 1 0 8tctB^-T£ 0 so 
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[0 0 3 4] AyK/U7^W 1 0 8m BUlEfi-^ 
S»ai#tt»«fgP 1 0 6^e.O7-f^»BPK:J:o 

[0 0 3 5] —77, X-l^y?- 1 0 9 Tte. N Sfi^lCcJ; 

oT, {t^jaK»# 14»-«fSP 1 0 6*M«B"T«i:ra^K: 

1 0 83^60OTCNtt, X-Ty^l 0 9^LT 
ftpg^ 1 1 0tcA^£n&o 

[0 0 3 6] fit, ftllffil 1 0T\ N L P 1 0 2 
^fl^Sin tc, /^>hV^X7-<;b^ 1 0 8fr££>{t 

#cN*^pnc*nTHi*«#sout*^au m^i 1 

r#jJHj IX±<D<£ -5 N L P 1 0 2 T(D!l!mml<D^P 

*-h/>fX*4«U S in 1 fcttin 

tSOT% N L P 1 0 2X*<D$m<Dm'&T\ S^ORffa 

§gSl 0 0^N L P 1 0 2fc»UTMWfc:Httfc*^ * 

^n>7^-hy^x^gii oo^cnwi^ 
-r\ n l p»&iff%tsfl6o^xfA, fctTLismv* 

*Jfi©X3-*ir>-fe^ J f , y'fX*-fr V-b^ftiftcfeiB 

To 

[0037] *mmBm<D 3>7t-hy-f x^s@ 

[0 0 3 8] L(O3>7t-h/-fX^gl2 0 0t 
tt. »I«MM¥gi:lTL PC##f9$2 0 6Stf« 
»l^X#2 0 7*ffl0\fe o LPC»W2 0 6m 
g^fl^S in^rL P C»tfLt>y^ffft*lt»L, ffi 
S^X^ 2 0 Ifci&mt&o fbt, NLP 2 0 2f 
^«JBfflatffTtonfcfc#, L P C##t2&2 0 6T*^ 

2 0 7 KftaiftM** 7 ^«ST P t 
LTM7^ A,* 2 0 8lcmtlT^o 

[0 0 3 9] ^S7>fW2 0 8(i, L P C »tFfSB 2 0 

^*»it5o c(DM7^;^2 0 8t\ mmm2o 

[0 0 4 0] CtlJCWO*«fttf»fftt, MSSSI 1 ^ffi 

cs*«] Mfi2«a<o=iv7*-by-fX»3fe««2 00 

T»tt, WM«^*T¥l5^bTLPC^a52 0 6S:rj : 
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BBSBWJ] *«BP«Mc«*«flBtt. JHMeflllftftJBfll 

To 

[0041] **»»»o3>7*-hy>rxa*»H 10 
[0042] ^mmmm<Da>yt-hy^x^mm 

3 0 0Tii. M-r^flMhLT, SBOxy^V 

0®(5a»if«Rev*ffll^o COx^V<D0(g»tii?B 
Revte. *MOIeIitefft^>XV^VSJW3>t?it — ^f&H 20 

[0 0 4 3] »*R«#*r^S«\ :7^l/*«RJfflK» 

3 o 7 ty^;vz&m&mt®3 o 8 ^j&^fflffi^nt^ 

[0 0 4 4] 7^;W«BSiR«3 0 7tt, A^J3 0 6 

^^oiisnsxv^voiHiiga^Revatffi^i/ 

^1/»*t»3 o 4^^^DaA^n^fi^/^y-fS^§ 

;U7^W3 0 9tctB^-r^ 0 cco^^r;l/^^ so 
$mtR1$3 0 7(t SufHS l little. NLP 

302 ^6©3f«JB«ia©»f¥«iiiN s \c x^rmwm 

[0 0 4 5] 7-f ;Hf{RR«»»3 0 SfcttH*©/^ 

F/^7-r;l/*{B8tt, ^(^x^Vsiga. /^X 

SJfl^tlTV^o 40 

[0 0 4 6] cntc^D. 7 -r;l/ 3 0 7 
tt. tu^Ock^tc. x>5^><oig<Ett««RevlPK:j:o 

t, 7-<;i/*«»*Slfl»3 o sti^mmco/^V^y 

[0047] cmt *Mrtsso»aa«tc*5i^T. » 
«tpcox>i;>coy^x^3£ia«-efc*»*«. if fist 

^fix>^>©0eatcM«L/'c®«a^14«:^-rc:i: 

[0048] «±o<t-5^«fie^nfc3>7* — hy^r so 
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X55£««3 0 0m xv^^lsHEa^WJittR^W 
[0 0 4 9] CO£5tC, X>5;y@KSOfll«*, » 

[0 0 5 0] Scfc* 7>(>V${£M%:7V J bvhK'tZ>C 
[00 5 1] $fc. L(03y7*-hy^XR48l3 

->XfL, tefcAtffl&OWStOxa— ^r^y-b^y-f 

to 

[0 0 5 2] *mtmf&<OZL>7*-bS'(X¥££mm 
4 0 0<D^(*«JS)tti. WiS*3*SSJBII03>7*"-h 

[0 0 5 3] *SBKJBJBO=3>7*— hy-fX»4SB 

p»AA^Wo 

[0 0 5 4] »*RR#«#«tt, 7^l/*«»j»KgB 

4 0 7 h7^;l/*«a«lfiSB4 0 8 i:^6«riiSnT^ 

[0 0 5 5] 7>f ;I/*«»iSS?aB4 0 7«\ A*4 0 6 
fr&B* 9 & R evStfflf l^/l/#*T« 4 

^«at&*fiSP4 0 8*^lI<D/^KMX7>fWffiS 
7^/^MBPi:lT^yK/U7^W 

7 te\ SufHS i MMBMt^\mic, N L p 4 o 2frt><r> 

[0 0 5 6] 7^;l/^^»tSlfi«4 0 8^^ffl»0/^ 

F^x7^;i/^«stfi8»?nn^o <i 

[0 0 5 7] cntCj:D. 7 ^£ ^aMMfl 4 0 7 
tt. ffi&<OZo\z^ RevlWc*oT> 7 
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[0 0 5 8] CtllL MmfoSKDHmi&^lC&^T, * 

[0 0 5 9] i^±^^-5tc^^n^r3V^^-hy^ 

[0060] cM^c *w<oasi»ai*. ##r-rs 10 

[00 6 1 ] 7^;b^«m^yu-tr^ htcf^c 

[0 0 6 2] Sc/c. COny7t-hy-<XMgl4 
0 0(t xn— VHr^fclS^"* N 

To 

[0 0 6 3] C O^SSfl^Sfe, fuiBH 3 &tf gi 4 ^Sfijg 

[0 0 6 4] **j|JBI»©3>7*— h/>TX«*i6« 

5 0 0m ^WrsWRttSE^LT, SfflOX73^ 

[0 0 6 5] «*KK#W#«tt, 7-r;b#««W!« 

5 0 7i:7wvl/*0R»«|fi»5 0 8fcfr&«JS**lTV^ 
[0 0 6 6] 7^Jls?&MMiR%$5 0 A*506 

^6fflDiiSn«xTny<0JH«fM»t!WBA C&tf{I-5§ 

^gfci#^5 0 7 f*. sutB^ 1 mmmmtmrnic, n l 

[0 0 6 7] 7-f;l/#«»**iaB5 0 8»Ctta»0/^> 
$Sn/*c«»^5, xT^VOKfiRtf^ft^S in 

o«^^7-fcBI««t*T7-r;i/*«ft«JI»»5 0 8£ so 



[0 0 6 8] CftlCXO. 7^WMM5 0 7 

W\ fu^O^-Mc x73VOffli«SSt:«J:-3T, y 
71/ 5 0 8*^*I^^K;U7^W 

fia&*ss?u ^>fvu7yw 5 0 9tcm^-r^o 

[0 0 6 9] CM, *Hrt«OW*«l*K:*t^T. * 

wx7 xi > oqx* a u^ea-r s y -r x#3Sewt?» 
a l tcgst § y ^ x^t ^$a^ if > 

mm* C M7 n BB« L ^j^T 

[0 0 7 0] J^©J:3K:«J«Sttfc:3:/7*— hy^ 

[0 0 7 1] COct-ptC. x73y(Oi*«|l*, 

[0 0 7 2] 7>cA'$m$L%:7V J tvhfc?Z>Z. 
[0 0 7 3] C(03>7t-hy^XMgl5 

-So 

■To 

[0 0 7 4] L(D»i^, huIBSII3. 4W^5i 

awKuraate. w»io*-+7Hcfflv>«x3-+ 
[0075] **jtegjii(0=iv7*— hy>rx«^«H 

6 0 0T*«. Mt^fira^LT, X>>?> 
iEgC»^o COx>>?> 

6 0 6tcfSOx>i;>»J»a>lfa-^ (ECU) E: 

a. ««*l«ftHox>s;>»jW(ojft<o«*T»*«o 

dOxvi^^SiJffllfffiE gCii, 7>r;l/^«aaS?gB6 

0 7tcA^^n^>o 

[0 0 7 6] S««ffi#*T#gfci\ 7-f7l/*«*BllR«B 
6 0 7 £ 7 ^ /l^ &S*g«^ 6 0 8 tfrbmtitZtlT^ 
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